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UNITED STATES ENVIRONMENTAL PROTECI'ION AGENCY 
~~"- OFFICE OF RESEARCH AND DEVELOPMENT 
l iW'1l Natioual Center ror f.aviroiUPc:atal As5c.:55mcal 
~ Ciaciluaati, OH 45268 

NCEA Ci.ccinoali Office 

UA'l'E: 

SUBJECT: 
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,, 
v 

TO: 

Oclober 6, 1995 

Review appropriatene'is of PRP's Preliminary Remc:diaEion GoaJs 
(Granville Solvents Site, Granville Oil) 

~ /"? r· I ___ / . f1 , //" __f._ 
Joan S. Dollarhide \Q:d~ )'/ · _N~ 7 
Oirecr.nr J 
Superfund Health Risk Technical Support Center 

Ed Hanlon 
U.S. EPA 
RegionS 

This memorarulum is in response to your request for STSC/NCEA review of proposc:d 
Preliminary Remediation Goals for the Granville Solvents Site, Granville OH in Design 
Technical .~lemorandum. Remedialion of Impacted Soils. Granville Solvems Site, Gran\lille 
Ohio. Prepared for !:he Granville Solvents PRP Group, Columbus, OH. by Metcalf & .Cddy, 
l'nc .. Columbus, OH, July 6, 1995 . 

IL does not appear that future land uses of the site were considered and PRGs calculat:ed 
f-n these pathways. Without a discussion of future land uses, the appropriateness of the PRr•·s 
Preliminary Remediation Coals (PRCis) cannot be determined. Our review indudcs a number 
l"'f comments regarding exposure pathways, equations used to calculate risk-based PRGs, 
exposure parameters, and toxicity values. 

We attempted to verify the risk-based PRGs calculated by the PRP using the equations. 
npu::.urt: panuuc::Lt:n;, cuuJ I.UAR.:ity valuc:s pn:st:ntc:d in App::nuix -~. With the 
e xcepdon of the excavation worker receptor. the PRGs we calculated differ from those 
cakulated by the PRP- It should be noted that the risk-based PRGs were not the lowest PRGs 
(the ~oil-ro-water migration PRGs were lower) and the ris:k based PRCs were not used as the 
final PRGs. 

Please teel free to contact the Superfund Health Risk Technical Support Center ar (51.3) 
569-7300 if you have additional questions 

1\tutchmems 
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Settion l.l.; 

(95-029/0R-21-9)) 

Reriew of Risk-Based Preliminary Remediation Goals (PRG!!i) 
(Granville Soh,ents Site. Granville, Ohio) 

Ideqtjficatjoo of Chemicals of Concern 

Tl1cte was insufficient iilfounatiou pn:::~euted iu t.bt: Dc:!iign Tc:~,:hnil;al Memorandum co 
review the identification of chemicals of concern 

S.«iWD ).2: 

• A discussion or furure land uses was nor included in the Design Technical 
Memorandum. As discussed in RAGS HHEM pan B, the most appropriate future 
land uses for a site should be identified. Because residential areas border the site, dn 
assumption may be made that the site will become residentiaL Exposure pathways will 
need to be identified and PROs calculated for future land uses of the site. 

•Environmental Investigation/Excavation Workers 
•The exposure pathways identified (as presented in Figure 3-1) for on-site workers, 
including environmental investigation and excavation workers, include: 

Inhalation of chemical vapors emitted from site soil 
Ingestion of site soil 
Dermal contact with site soil 
Ingestion of cbcmi.;als ntigl·ati.ni from she !!Oil iuLU gruundwau:r 

•Under the NCP rule (40 CFR part 300). workers involved in the remediation of 
the site (including workers involved in monitoring and assessing) are covered undt~r 
OSHA rather than CERCLA. Thus. it may not be necessary to derive PRGs for 
these workers. 

•Off-site Receptors (Recreational and Residential) 
There appears to be an inconsistency between the exposure assumptions made in the 
text of this section and in Figure 3-1. The text states that the only feasible means 
for potential exposure for off-site receptors wouta be through contact wtth 
chemicals that migrate off the site, either emitted as vapors from site soil for 
recreational and residential receptors or fll..lgraring into groundwater for residential 
receprors. Howev-=r. in Figur~ 3 1, ingestion and deniUll contact with soil arc 
marked as potential pathways. This inconsistency should be addressed. In addition, 
1t" the sue ts not heav11y covered by vegetacion. these are possible exposure 
pathways (via wind blown soil). 
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Seetion 3. 3: ldeg&iftc:ntjop gf Apgli,nble or Bslcygnt and Agproprillts: 
Requiremeots (ARABS) 

•The Ohio EPA and U.S. EPA MCLs were used as ARARS for gmundw~r!'!r MCLs 
are appropriate ARARs for groundwater. The U.S. EPA MCLs were correctly 
reported. No attempt was made to verify lhe Ohio EPA MCLs. 

•Bis(2-ethylhexyl)phthalale is included in Tables 3-2 (MCLs) and 3-3 (Region III ancl 
IX PRGs) but Is not listed in Table 3-1 a10 a chemical cterecred in ground water, 
hydropunch, or soil samples. 

•In Table 3-3. there appear to be some incorrect values. For bromoform. the Region 
TII value should be 2.4 ~giL and the Region IX value should be 8 .. 5 J.l.g/L. For 
dibromochloromethane, the Region III value should be 0.13 1-1g/L 

•Table 34 cites risk~based PRGs from Region ID and IX which are based on direct 
contact with soil. For example, the Region ill PRGs for residential soil are for 
ingestion of soil and lhe Region IX PROs for residential soil are fc•r ingestion, 
inhalation, and dermal contact of soil. In addition, the residential SSLs presented in 
U.S. EPA (1994) were calculated for exposure to soil via ingestion and inhalation 
pathways. According to Secuon j,2, soil lngestton and dermal contact are not exposure 
parhways of concern for adult and child residents (althou~:h this is identified as an 
exposure pathway in Figure 3-1). Thus the use of PROs based on direct contact 
appears inconsisleat. 

•In Table 3-4, the Region IX. PRG for vinyl chloride should be 5.2 ~g/kg. 

•Se·ver41 of the PROS cited in Table 3-4 are not acrually risk-based, which should be 
notc:d in l:hc Table. For cumple, the Region IX Rl=siucmial Soil PROs for 
ethylbenz.en~. m- & p- xylene, and o-xylene and the Region IX Occupational Soil PRGs 
for 1,1,1-lrichloroeth.ane. 1.1-dichJoroethane, ethylbenzene, m- & p-ll.ylene, o-xylenc, 
and roluene are based on a soil saturation equation. 

•Table 3-4 cites SSLs from a U.S. EPA document tilled "Comparison of EPA's First 
30 Draft Generic Soil Screening Levels with States' Soil Levels" (U.S. EPA, 1994). 
However, this document does not list SSL levels for acetone, bromodichloromethane. 
bromoform, carbon disulfide, chloromethane. cis-1,2-dichloroethen.t, and trans 1.2 
dichloroethene. It appears that the SSL values for these compounds (with the exception 
of ~;hloromethane) were taken from U.S. EPA (1994) "Technical Uack:ground 
Document for Soil Screening Guidance--Review Draft. December 1994". 
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•Table 3-4 lists a SSL of 7000 #'g/kg for chloromea:hane. A SSL for chloromethane 
was nor estimated in either U.S. EPA (1994) SSL docum~nts (see above conunent for 
citations). 

Section 3.4: Preliminary Remediation Goals 

•An overall assessment on the appropriateness of the PROs can nat be mauc umil 
furure land use is discussed and PRGs are calculated. 

•We attempted to verify the Risk:-based PRG!\ presented in Table 3-5 for the on-site 
and off-sire receptors by using the equations and exposure parameters listed in Tables 
A.7 -AlB. the oral and inhalation RtD.s aud )}O~ fa'-=turs Usr~d ill Tables Al-A8. and 
volatilization factors listed in Table Al9. The values that we calculated for the 
Environmental Sampler were the same as those listed in Table 3-5. However. me 
v~lues thar we c.akulared for the remaining receptors (Excavation Worker, Adult and 
Ch..ild Resident, Adult and Child Biker/Walker) differed from those listed in Table 3-5. 

•Table 3-5 also presents soil PRGs based on soil to groundwater of chemicals. For tb.e 
columns labeled "U.S. EPA MCL-Based" and "U.S. EPA Region IX PRG-Based". 
these soil concentrations were calculated using the following equiltions, respectively: 

Soilltvtl = Kl)c x organic co111enr ..c MQ.. 

sou level = f(cx.· .t organic conte!ll x PRG 

As discussed in Appendix A (pages A-2 - A-4). these equations an:: based on a simple 
predicative fate and transport model tlut characterizes tht' potential for soil to 
groundwater migration of chemicals. This approach for estimating soil screening levt:ls 
for the migration of chemicals !rom soU to groundwater diff\!rs from approach outlined 
in U.S. EPA's (1994) soil screening guidance. U.S. EPA's (1994} equation for 
calculaling a soil screening level (SSL) is 

wbere Cw = oon.zero MCLG, MCL. or R.ir;k Based Level " JO 
K,. "" soil-water partition coefficiem, Koc x foe 
8 111 - warer filled soil potosiry 
6, "" air-filled soil porosity 
H · - Henry's law coDSCanl x 41 
ph ,.. dry soil bulk densiry 
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The SSLs calculared using the above equation, rhe site-specific f. .. (0.01), and the 
default values for Ow. ea. and p~ are h.igher than the soil levels presemed in Table 3·5. 
For example, the MCL-based soil concentrlltion for 1,1.1-trichloro.~thanc: is 282.5.08 
J.Lg/kg; the MCL-based soil concentration using the equation in C.S. EPA (1994) woulld 
be ~34·1 ~g/kg. u should be notea that U.S. EPA (1994) is draft gJidance. 

•MCL·based soil levels presented in Table 3-5 were calculated using MCLGs 
calculated by M&:E for 2-butanone, acetone, and chloromethaut:. Au aucmpt was ma1:1e 
to vt:rify these values using the equation in Table A·20, Koc and OC values in Tabl~ A-
19. and a relative source contribution from drinking water of 20% (used to calculate 
the MCLG). The calculated soil level~ cfifferP.I1 from those pre!lienred in Table 3-5. 

•The soi.l to groundwalel SSLs prt:~c:ulctl in Totblc= 3-5 ar~ cited 10 a U.S. EPA 
document titled "Comparison of EPA's First 30 Draft Generic Sail Screening IA:vels 
with States' Soil Levels" (US. EPA, 1994). This document does not list SSL levels 
for acetone, bromodichloromethane, bromoform, carbon disulfide, chloromethane, cis 
1.2-dichloroethene. and trans-1,2..0ichloroethene. It appears that the SSL values for 
these compounds (\vlth the exception of chloromethane) were talcen trom U . S. EPA 
(1994) "1'echnical Background Document for Soil Screenin~ Guidance··R.eview Draft. 
December 1994". 

•Table 3-5 lisls a SSL of 10 1-'g/kg for chloromethane. A SSL for chloromethane was 
not estimated in either ot the U.S. bl'A (1~) SSL documents (see abciVe commen£ for 
cirarions). 

•In T11ble 3-6, the water PRG for acetone should have a "'b" supc:r:s~ript. 

• Foomote 1 in Table 3-6 states that "the soil PRO is the lower value of the Region Ul 
and Region IX soil screeninz level." However, from the values in the table. it appears 
that the soil PRO is actually rhe lower value of the Region ill and t.he U.S. EPA soiJ 
s~rcening level. 

•Foomote 2 in Table 3-6 should read "The groundwater PRO is the U.S. EPA 
m~xirnum ("Onrarnioant level (MCL). If a value is not listed, lhen the PRG ... " 
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Appendix A 

•There Is some inconsistency widun the document for the equation 10 cal~;;uhuc Lite 
chemical specific adsorption coefficient ~). On page A-3, the equation is given as 

The ~quatioru in Tables A-20 and A~21 suggest that the K.t was calculated using the 
K:c rather than the Kow 

K,, = Koc x organic coment (OC) 

•Several Tahles indicate thAt ~uhchronic. rather than chronic, toxicity values were u:>ed 
to calculate the risk-based PRGs. In gent:ral, subchronic values are used when the 
c.\po~un;: l.luraLiuu is 7 yean~ or ltss and chronic values are used when the exposure 
duration is greater than 7 years. However, some of the Regions prefer to always use 
chronic values. Please consuh with your Regional Toxicologists ( Erin Moran, Par 
VanLeeuwen, or Andrew Podowski) to determine RegionS's approach to thb issue. 

•Table A-1 lists subct.ronic roxixity values. However, tor 2-buta.none. TabJe A-1 
reports a non carcinogenic chronic oral RID of 6E-l mg/kg/d found on IRIS (EPA. 
1995a). There is a subchronic oral RtD for 2-butanone available in the 1995 HEAST 
(V S. EPA. 1995b). Additionally, the STSC hu included Risk Assessmc,lt bsut: 
Papers addressing subchronic oral reference doses for the following contaminants: 

A ttachrnent l : 

Attactunent 2: 

Auachmtnc 3: 

Attachment 4: 

Risk Aslile»sment Issue Paper for: Derivation of a Provisio11al 
Sub4:broni4: Oral RID for Ethylbenzene (CASR."C 100-414) 

Risk Assessment Issue Paper for: Derivation of the 
Subc:hrooic Oral Reference Dose for meta .. Xylene (CASRN 
108-ll-3 

JUsk Assessmen£ Issue Paper for: Evaluation ot· the 
Subc::hronic Oral Reference Dose for ortbo.-Xllene (CASRN 
9S-47-4i) 

Risk Assessment Issue Paper fo_r: Derivation of tbe 
Subchronic Oral Keference Dose for para-Xylene (CARSN 
106-42-3) 
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•Several Tables prc~nt che toxicity information used to calculate risk-uht:U PRO~. 
There appear ro be some errors in rhe chronic values selected: 

~ RtD oral for 2-butanone should be 2E+O mg/kg-day (souret!-IR.JS) 
• RID inhal for I, 1, 1-trichloroethane 

An RfC for l,l,l·trichloaoethaue is uul ctvuil!Wlt un IRIS or HEAST. The Region liT 
Risk·Based Concentration Table (February, 1995) lists a chronic Rft:' of 2. 9 E-1 
mglkg-day (3 E-1 mg/kg-day, if no significant figures are used); ~his is the RfC which 
wa.; withdrawn from JRlS. 

• RtU inhal for 1.1-dictlloroethane 
An RJC of 5E+O mg/m3 is li:sted on HE.AST (Table 2). Using a reference inhaJation 
rate of 20 mj/day and reference body weight of 70 kg, this RfC would be equivalent 
to 1.4ET0 mglk.g-day (lE+O mg/kg-day, if no significant figures are used} 

• RtD inhal for 2-butanone 
A subchronic RfC of lE""O mg/m2 is listed on HEAST. Using a reference inhalation 
rate of 20 mJ/day and reterence body weight of ·to kg, thls Rtt: would be equivalem 
to 2.9E-1 mg!kg·day (3£-1 mg/k~-day, if no si~nificant figures are us~d). 

• RtD inhe.l form- & p-xylene and o·xylene 
An RfC for xylenes is not avllihlble on IRJS or HEAST. The Region III Risk·Dascd 
Concentrarion Table (February 199S) lists a chronic RfC of2.0E-l mg/kg·day (2E-I 
rng!kg-day, if no stgniticant figw-es are used); this is the RfC which was withdrawn 
tram IRIS. 

• RfD inhal for toluene 
A chronic RfC of 4C- l mglm 1 is listed ou IRlS. Usiu¥ "rt'ft:r~:ncc: inhalation rate c.f 
20 m3/day and reference body weight of 70 k&, this RfC would be equivalent to 1.1 E
l mg/kgMday (IE- t mglkg-day, if no signiticant figures are used). 

•Several tables (A-l-6) contain a note that oral tollacity values were used for inhalation 
LUAi!.:ity values in am: PRO calculation when inhalation toxicity values were not 
available; the route-to-route extrapolated nwnbers should be listed on the table. An 
oral-to-inhalation extrapolation of risk assessment values should be done on a ch~mical 
!ipecific-buis with toxicity and pharmacokinetic data to support the ex.trllpolation. 

• An attempt was made w verify the PROs listed in Table A-'2. using the equations in 
Tables A-7 and A-8, the RIDs aod slope factors listed in Table A-2. and the 
volatilization factors in Table A-19. The calculated PRGs differed from the PROs 
listed in the table. 

•An attempt was made to venty the t'Ktis listed in Table A-3 and A·5 using the 
equations in Tables A-ll and A-12 and Tables A-15 and A-16. n::spectively. the RfDs 
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and slope factors listed in Table A-3 and A~5. and the volatilizatiun facrors in Tahle A-
19. The calculated PRGs differed from the PRGs listed in the table. 

•Several tables (A-4, 6. 13. 14, 17, 18) calculate separate PRGs for children in the 
Residential and Recreational scenario, wtuch is not in accord with the guidance in 
RAGS HHEM part B. In RAGS, separate PRGs are nor calculated for children, rather 
residential PRGs are calculated which are designed to be protective for children and 
adults. The remaining equations used in the Appendix arc COI.Ibislt:PJ with RAGS. 

•An att~mpt was made to verify lhe PRGs listed in Table A-4 an'! A-6 using rhe 
equations in Tables A-13 and A-14 and Tahles A-17 and A-18, Ehe RIDs and slope 
factors listed in Table A-4 and A-6, and the volatilization factors in Table A-19. The 
calculated PRGs differed from the PROs lisLe:~ m tht: table. 

•For non·carcinogenic effects, the averaging time should be equal to dte exposure 
duration. 

•As discussed iu St:~,;Liuu 3.2, Lhc: ~nvironrnentaJ sampling would DOl requtre more than 
one week per quarter over an indeterminate rwmber of years. If the assumption is 
made that the same individuals will do the sampling each time, then a reasonable 
exposure frequency and duration for the Environmental SDIIlplers would be 20 
days/year and 25 years. If a 25~year exposure duration is used, then chronic oral and 
inhalation RIDs should be used. 

•The infonnation in Section 3.2 is inadcquaEC to determine the cxposuae fn:"'ucm.;y aoc 
duration for Excavation Workers. It is noted that the excavation work would occur on 
an anterminent basis. The PRP's exposure frequency of 120 days/year and exposure 
duration of 0.33 years. suggest that the excavation wnrlc will onJy last for 4 months ~IJld 
rhat the workers will work every day during the period. The expc,sure frequency and 
duration for Excavation Workers needs to be re-c:viiluau:tL 

REFERENCES: 

U.S. EPA 199Sa. Integrated Risk Information Syslem (IRIS).Online. Office of Health and 
[nvironrncntal As.scssment,Nct.Liuaual Cl:mer for Environmental Assessment. Cincinnau, UH. 

U. S EPA. 199Sb. Health Effects Assessment Summary Tables.Annual FY-1995. Office of 
Rt'!llr.o:~rr.h *md Development, Office of Emergency and Remedial Response, Washington, DC. 
NTIS PB95-921199. 
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